Background: National AIDS Control Organization guidelines on enhanced syndromic case management of sexually transmitted infections (STIs) and reproductive tract infections (RTIs) require per speculum (P/S) and per vaginal (P/V) examinations for diagnosis of STIs. However, it is not known if the addition of P/S and P/V examinations to self-reported symptomatic assessment adds any value for the diagnosis of STI/RTI. Objective: To assess the diagnostic accuracy of P/S and P/V examinations compared with self-reported symptomatic assessment in a cohort of female sex workers (FSWs). Methods: We performed a cross-sectional study from August 2009 to June 2010, among 519 FSWs in Surat city, Gujarat, India. Symptomatic assessment for the presence or absence of vaginal/cervical discharge (VCD) or lower abdominal pain (LAP) was done using a self-administered questionnaire. After completion of the questionnaire, all participants underwent P/S and P/V examinations. Summary diagnostic accuracy measures were calculated. Results: Five hundred and nineteen FSWs between the ages of 18-49 years participated in the study. The median age of participants was 31 years. The prevalence of VCD and LAP syndromes based on vaginal discharge, LAP, or both was 56%, 5,-10%, respectively. The sensitivity of P/S and P/V examinations depending on symptomatic assessment ranged from 47% to 76%. The specificity ranged from 73% to 93%. The positive predictive value ranged from 25% to 83%, and the negative predictive value ranged from 56% to 98%. Conclusion: Symptomatic assessment alone is not adequate for the diagnosis of VCD and LAP syndromes and can lead to a significant number of missed cases (36%). A P/S and P/V examinations is critical for assessment of VCD and LAP syndromes and subsequent treatment.
INTRODUCTION
In 2008, the National AIDS Control Organization (NACO) in India introduced guidelines on enhanced syndromic case management of sexually transmitted infections (STIs)/reproductive tract infections (RTIs). [1] The NACO guidelines recommend per speculum (P/S) and per vaginal (P/V) examinations for diagnosis of STIs in subjects who are at high risk for STIs, which includes female sex workers (FSWs). [2] Before the introduction of enhanced NACO guidelines, the diagnosis of STI/RTI for FSWs was based on only symptomatic assessment at field level STI clinic as per targeted intervention guidelines, which included asking patients about the presence or absence of vaginal discharge and lower abdominal pain (LAP). [3] However, it is not known if the addition of P/S and P/V examinations to symptomatic assessment of high-risk patients suspected of STI/RTI adds any diagnostic value. Therefore, we performed a cross-sectional analytic study to assess the diagnostic accuracy of P/S and P/V over symptomatic assessment in a cohort of FSWs.
METHODS

Participants
Any FSWs between the ages of 18-49 years were eligible for inclusion in the study. FSWs menstruating at the time of study and with a history of prior hysterectomy were excluded. All consecutive FSWs who attended the field level STI clinic in Surat city, Gujarat, India, for routine medical checkup were asked to participate in the study. All participants who agreed to participate were asked to give signed informed consent. The study was approved by the local Institutional Review Board.
Test methods
For symptomatic assessment, all enrolled participants completed a semi-structured, pretested questionnaire that included questions related to the presence or absence of vaginal discharge or/and LAP. The following definitions specified by the NACO guidelines for these symptoms were used: Vaginal/ cervical discharge (VCD) -symptomatic vaginal discharge or asymptomatic vaginal discharge seen on examination and cervical discharge seen on speculum examination. LAP-LAP with tenderness, or cervical motion tenderness.
Any participant with complaints of LAP underwent per abdominal examination. All participants also underwent P/S and P/V examinations. The administration of the questionnaire, physical examination, per abdominal examination, and the P/S and P/V examinations were performed by trained clinicians. After the questionnaire, abdominal examination (where applicable) and P/S and P/V examinations were completed, the physician recorded his/her assessment of whether the participants did or did not have an STI/RTI. The clinician performing the P/S and P/V examinations or per abdominal examination were not blinded to the results of the questionnaire.
Reference standard
We used the following a priori developed rules to categorize participants as being true/false positive or negative for VCD and LAP syndromes. True positive for VCD and LAP syndromes. positive on questionnaire, and positive on P/S and P/V or per abdominal examination (where applicable). True negative for VCD and LAP syndromes: Negative on questionnaire, and negative on P/S and P/V or per abdominal examination (where applicable). If a participant was positive for VCD and LAP syndromes on the questionnaire and negative on P/S and P/V examinations or per abdominal examination, the result was categorized as false positive. Likewise, if the participant was negative for VCD and LAP syndromes on the questionnaire and positive on P/S and P/V examinations or per abdominal examination, the result was considered false negative. However, the clinician performing the P/S and P/V examinations or per abdominal examination were not blinded to the findings of symptomatic assessment as the clinician single-handedly collected history and performed a clinical examination.
Statistical methods
Diagnostic accuracy measures of sensitivity, specificity, positive predictive value, negative predictive value, and positive and negative likelihood ratios along with 95% confidence intervals (95% CIs) were calculated. All statistical analysis was performed using MedCalc statistical analysis software, Version 16.2 developed by Microsoft Partner, Silver Application Development. [4] The study was performed and reported as per the Standards for Reporting of Diagnostic Accuracy guidelines. [5] 
RESULTS
Participant characteristics
Five hundred and nineteen FSWs between the ages of 18-49 years participated in the study and were included the final analysis. The study was performed from August 2009 to June 2010. The median age of participants was 31 years (range 18-49 years).
The median age of participants presenting with self-reported STI/RTI symptoms on the questionnaire was 32.5 years (range 18-45 years) compared 31 years (range 18-49 years) in the group presenting without symptoms on the questionnaire. Of the 519 patients, 32% (166/519) reported vaginal discharge and 68% (353/519) reported no vaginal discharge on the self-reported questionnaire. The prevalence of VCD and LAP syndromes as determined by P/V and P/S examinations was 81.9% (136/166) in the group who reported vaginal discharge and 43.9% (155/353) in the group who reported no vaginal discharge.
Test results
Symptom: Vaginal discharge on self-reported questionnaire
As illustrated in Table 1 , the prevalence of VCD based on self-reported vaginal discharge was 56% (95% CI: 52-60%). The sensitivity of P/S and P/V examinations was 47% (95% CI: 41-53%) and specificity was 87% (95% CI: 82-91%). The positive predictive value for P/S and P/V examinations was 82% (95% CI: 15-87%), and negative predictive value was 56% (95% CI: 51-61%). The positive likelihood ratio was 4.0 (95% CI: 2.49-5.07), and the negative likelihood ratio was 0.61 (95% CI: 0.54-0.69).
Symptom: Lower abdominal pain on self-reported questionnaire
As shown in Table 2 , the prevalence of LAP based on self-reported LAP was 5% (95% CI: 3-7%). The sensitivity of the P/S and P/V examinations was 72% (95% CI: 57-88%) and the specificity was 93% (95% CI: 90-95%). The positive predictive value was 33% (95% CI: 21-47%) and negative predictive value was 98% (95% CI: 97-99%). The positive likelihood ratio was 10.0 (95% CI: 7.0-15.0), and negative likelihood ratio was 0.30 (95% CI: 0.16-0.57).
Symptom: Vaginal discharge and abdominal pain on self-reported questionnaire
As shown in Table 3 , the prevalence of VCD and LAP syndromes based on symptom of vaginal discharge plus LAP on self-reported questionnaire was 8% (95% CI: 8-13%). The sensitivity of P/S and P/V examinations was 76% (95% CI: 62-87%) and the specificity was 73% (95% CI: 69-77%). The positive predictive value was 25% (95% CI: 18-32%) and negative predictive value was 96% (95% CI: 94-98%). The positive likelihood ratio was 3.0 (95% CI: 2.0-3.5), and negative likelihood ratio was 0.33 (95% CI: 0.2-0.53). 
DISCUSSION
The results from this cross-sectional analytic study show that the PS/PV examination is helpful to rule in the diagnosis of VCD syndrome in patients who present with vaginal discharge as indicated by high specificity (87%). The sensitivity of the PS/PV examination was low (47%) which indicates that PS/ PV may not be of value in ruling out the diagnosis of VCD syndrome. However, given the high prevalence of vaginal discharge, the PS/PV examination may be useful in establishing a diagnosis of VCD syndrome as indicated by high positive predictive value (82%). The findings also show that diagnosis of VCD syndrome based on symptomatic assessment of vaginal discharge alone may lead to over diagnosis with a false positive rate of 34%. However, the rate of underdiagnosis was low with a false negative rate of 6%.
Furthermore, the P/S and P/V examinations are also useful for ruling in as well as ruling out the diagnosis of LAP syndrome in subjects who present with LAP as indicated by high sensitivity (72%) and specificity (93%). However, given the low prevalence of LAP in our cohort, the positive predictive value (33%) was lower than the negative predictive value (98%). Nevertheless, the P/S and P/V examinations should be recommended in high-risk subjects presenting with abdominal pain as the likelihood ratio was very strong (>10). In addition, use of abdominal pain for symptomatic assessment resulted in a very low incidence of false positive (1%) and negative rates (7%) of LAP syndrome.
There have been other studies assessing the value of P/S and P/V examinations following the symptomatic assessment. [6] [7] [8] [9] However, these studies mostly involved reference standard of laboratory-based confirmation. [6] [7] [8] [9] Therefore, the results from other studies are not entirely comparable to ours. Nevertheless, all these studies concluded that P/S and P/V examinations does increase the posttest probability for diagnosing STI/RTI compared with symptomatic assessment alone. [6] [7] [8] [9] The findings from this study have several practical applications. For example, the objective of the STI/ RTI examination is to accurately identify individuals who have asymptomatic or unrecognized STIs that are associated with serious morbidities and to initiate early treatment. Screening asymptomatic individuals (especially women) who are at high risk for STI/RTI such as FSWs is critical for limiting the transmission of STI/RTI. Routine medical screening for STI/RTI using the PS/PV examination will assist in early diagnosis of STI/RTI and may provide opportunities for early treatment and reduce overtreatment, thereby significantly reducing mortality and morbidity.
There are some limitations in this study. First, the clinicians performing the P/S and P/V examinations were not blind to the questionnaire results and therefore may have been biased in their evaluation. Second, due to lack of resources, we were not able to confirm the presence or absence of STI/RTI using objective laboratory methods. However, we used predefined rules for establishment of STI/RTI using the P/S and P/V examinations and therefore the findings reflect the real-world scenario of a resource-limited setting where laboratory confirmation of STI/RTI is not always possible.
In summary, these findings suggest that diagnosing STI/RTI by P/S and P/V examinations is more specific than diagnosing based on self-reported symptoms. In this resource-limited setting, the P/S and P/V examinations were superior to solely relying on patients' complaints of vaginal discharge (PPV of vaginal discharge by P/S examination: 81% and NPV of vaginal discharge by P/S examination: 56%). Potentially, 30% of the VCD cases may be missed if the providers rely solely on the patients' narrative of vaginal discharge symptoms. Similarly, to establish a clinical diagnosis of LAP syndrome based on LAP in a resource-limited setting, a comprehensive examination strategy that includes a thorough per abdominal physical examination in addition to P/S and P/V appears to be superior to solely relying on per abdominal examination. 
